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Tocilizumab for Covid-19 — The Ongoing Search  
for Effective Therapies

Edmund Huang, M.D., and Stanley C. Jordan, M.D.

Nearly 10 months after the identification of 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) as the virus responsible for coro-
navirus disease 2019 (Covid-19), therapeutic op-
tions remain limited. The major treatments focus 
on neutralizing the virus through passive immu-
nity (i.e., convalescent-phase plasma or mono-
clonal antibodies), inhibiting viral replication 
(remdesivir), or muting the immune response to 
prevent manifestations such as cytokine storm, 
acute respiratory distress syndrome, and multi-
system organ failure (glucocorticoids, interleu-
kin-6 antagonists, and JAK-STAT inhibitors). 
The evidence supporting the use of these inter-
ventions is not substantial and is conflicting. 
Although some have been authorized by the 
Food and Drug Administration (FDA), no thera-
py has been shown conclusively to be effective.

In patients with Covid-19, interleukin-6 levels 
are correlated with viral load, disease severity, 
and prognosis.1 Observational studies of tociliz
umab, an FDA-approved interleukin-6 receptor 
monoclonal antibody used for treatment of cyto-
kine release syndrome, have reported favorable 
responses in patients with Covid-19.2-4 However, 
the data on interleukin-6 antagonists are incon-
sistent, and their role in treatment for Covid-19 
remains unclear.5-9

In this issue of the Journal, Stone and col-
leagues report results from a randomized, dou-
ble-blind, placebo-controlled trial of tocilizumab 
in patients with early Covid-19.10 The trial was 
designed to evaluate the effect of interleukin-6 
inhibition on disease progression, with the pri-
mary outcome defined as intubation or death, 
analyzed in a time-to-event analysis. During 28 
days of follow-up, no difference was found be-
tween the tocilizumab group and the placebo 
group with respect to the primary outcome. The 
findings suggest that interleukin-6 inhibition 
does not prevent progression of disease in pa-
tients with early Covid-19. However, it is impor-
tant to carefully examine the context and limita-
tions of this trial in parallel with other published 
studies before dismissing interleukin-6 inhibi-
tion for the treatment of Covid-19.

In the sample size calculations for this trial, 
the authors assumed an event rate for the pri-
mary outcome of 30% in the placebo group and 
15% in the tocilizumab group. However, only 27 
patients (11.2%) had a primary-outcome event 
(19 [7.8%] were intubated and 8 [3.3%] died 
without having been intubated). This represents 
an event rate that was lower than anticipated for 
both groups, which is likely to have limited the 
ability to discern a treatment effect. The timing of 
immunomodulation seems to be important and 
may be more beneficial in patients with more 
advanced disease, as shown in the Randomized 
Evaluation of Covid-19 Therapy (RECOVERY) 
trial, in which the largest effect of dexametha-
sone on mortality was seen among patients re-
ceiving mechanical ventilation.11 With regard to 
interleukin-6 antagonists, several observational 
studies have reported an association between 
tocilizumab treatment and reduction in mortal-
ity among critically ill patients with more ad-
vanced disease.2-4 In addition, a randomized trial 
of sarilumab, another interleukin-6 receptor mono-
clonal antibody, showed a trend toward lower 
mortality among critically ill patients.6

Two randomized, open-label trials exploring 
the use of tocilizumab in patients receiving 
supplemental oxygen without noninvasive or in-
vasive mechanical ventilation were recently pub-
lished.8,9 In one, tocilizumab treatment appeared 
to reduce the need for mechanical or noninva-
sive ventilation or death by day 14.8 It should be 
noted that dexamethasone was used more fre-
quently in the control group than in the tociliz
umab group, which may have mitigated the 
treatment effect. In the other trial, no difference 
was observed between tocilizumab and standard 
care with respect to the percentage of patients 
with clinical worsening, a measure that was pri-
marily driven by changes in respiratory status.9 
However, 23% of the patients in the standard-
care group received tocilizumab as rescue ther-
apy after respiratory deterioration, which may 
have confounded inferences about the effect of 
tocilizumab on subsequent outcomes, such as 
mortality. Press releases for two other random-
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ized trials that have not yet been published have 
reported a shorter time to hospital discharge 
with tocilizumab than with placebo despite there 
being no differences in clinical status or mortal-
ity at 4 weeks in one of the trials5 and a lower 
risk of progression to mechanical ventilation or 
death in the other.7

How do we reconcile the variable findings 
from multiple randomized, controlled trials? 
Although randomized, controlled trials are our 
standard for establishing treatment efficacy, no 
trial is infallible, and discrepant results can arise 
because of differences in study populations, trial 
design, and improving outcomes in standard-
care control populations. Some of the variability 
from randomized trials arises from analysis of 
secondary outcomes, which raises questions 
about the most relevant outcomes for study and 
whether possible benefits in specific subpopula-
tions of patients should be explored. However, 
data released from the REMAP-CAP international 
platform trial showed impressive results with 
tocilizumab in improving outcomes in the most 
severely ill patients with SARS-CoV-2 pneumo-
nia.12 The researchers reported that critically ill 
patients receiving tocilizumab were more likely to 
improve than patients who  received no immune 
modulator (odds ratio, 1.87). This was more 
impressive than the results for dexamethasone 
(odds ratio, 1.43) reported by the same group.

It is disappointing that nearly 10 months into 
the Covid-19 pandemic, we have not yet identi-
fied a breakthrough treatment. However, an in-
depth analysis of real-world and randomized 
trials is critical before dismissing potential 
therapies, either individually or in combination, 
that may yet be beneficial. Given the devastating 
global effects of Covid-19, we are obligated to 
fully explore potential therapies before conclud-
ing that they are ineffective. However, the im-
pression one gets from the data on tocilizumab 
to date is that treatment effects are variable. 
Subgroups of patients may yet be identified in 

whom it is helpful. This may include those who 
are most severely ill, as was recently reported.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.
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